Abstract
Introduction
In the last decades, the globalization of the financial markets encouraged the study of the influence of foreign exchange rates on the stock prices. The knowledge about this relationship could be useful not only in building successful strategies on investment in stock markets but also in public authorities' decisions on the monetary policy.
There are two main theoretical approaches on the linkages between foreign exchange markets and stock markets. Dornbusch and Fisher (1980) model considered that foreign exchange rates led stock prices through the influence of firms' competitiveness. The devaluation of the national currency increases the competitiveness of domestic producers causing the rise of the stock prices. By contrary, their competitiveness is eroded by a too strong national currency and that caused the decline of the stock prices. In opposition with such approach, the portfolio balance model, assigned the leading role to stock prices variation which would affect foreign exchange rates evolution through demand for the domestic financial assets (Branson, 1983; Frankel, 1983) . The increase of stock prices attracts foreign capitals causing the appreciation of the national currency. Instead, a descendant trend of stock prices could discourage the foreign investment, leading to the depreciation of the national currency.
The 1997 Asian financial crisis and the most recent global crisis attracted the attention on the financial assets behavior in the context of turbulences. It was proved that in such circumstances the relationship between foreign exchange rates and stock prices could suffer radical changes (Granger et al., 1998) .
Many empirical researches highlighted the particularities of the relationship between foreign exchange rates and stock prices in the emerging markets (Abdalla, 1997) . In general, the volatility in such markets is more substantial than those from advanced markets. Moreover, in the developing countries the monetary authorities usually keep a tight control over the foreign exchange rates.
In this paper we approach the influence of the foreign exchange market on stock market in the case of Romania. Two major aspects have to be taken into consideration in the analysis of this relationship. First, the Bucharest Stock Exchange (BSE) is an emerging market which experienced a significant development since Romania finalized the transition to a market oriented economy. Second, the evolution of Romanian foreign exchange market was marked by the active role played by the National Bank of Romania (NBR). Our investigation covers the period of time from January 2000 to December 2012. In order to capture the effects of some processes with substantial consequences on Romanian financial markets we split this period of time into four shorter periods:
-first period, from January 2000 to December 2006, corresponding to the last stage of Romania's transition to a capitalist system; -second period, from January 2007 to September 2008, when, after the adhesion to European Union, Romania received massive flows of foreign capitals which, combined with the first symptoms of the global crisis, generated turbulences on capital market; -third period, from September 2008 to February 2010, in which, following the announcement of Lehman Brothers bankruptcy, domestic financial markets were contaminated by the decline of the international capital markets; -fourth period, from March 2010 to December 2012, when the Romanian financial markets were affected not only by the international factors but also by the problems of the national economy.
In our investigation we use daily values of BET, one of the main indices of BSE, and nominal exchange rates of euro against the Romanian national currency. We employ GARCH models in order to identify the influence of exchange rates on the stock prices.
The remainder of this paper is organized as it follows. In the second part we approach the specialized literature on the relationship between the foreign exchange market and the stock market, in the third part we describe the data and the methodology used in our investigation, in the fourth part we present the empirical results and in the fifth part we conclude.
Literature Review
The relationship between foreign exchange markets and stock markets, in terms of returns and volatility is highly approached in the financial literature. Empirical researches found different forms of causality between foreign exchange rates and stock prices. Bahmani -Oskooee and Sohrabian (1992) investigated the relationship between the S & P index and the effective foreign exchange rates identifying bidirectional causality among the two variables. Hatemi and Irandoust (2002) found in Sweden a unidirectional causality from stocks market to foreign exchange market. Sekmen (2011) explained the negative impact of the foreign exchange rate volatility on United States stock prices by the increase of costs associated to covering the foreign exchange rate risk.
The development of the General AutoRegressive Conditional Heteroskedasticity (GARCH) models proposed by Engle (1982) and Bollersev (1986) stimulated the research on the impact of some external factors on the financial markets volatility. Some studies revealed the volatility spillover between foreign exchange markets and stock markets (Kanas, 2000; Yang and Doong, 2004 ).
In the last years, the increasing interest on emerging markets investment as a tool of diversifying assets portfolios stimulated the researches on the linkages between financial markets in these countries. Mishra (2007) found a bidirectional volatility spillover between the foreign exchange markets and most of the main sectors of the Indian stock market. Morales (2007) investigated the relationship between the two variables in four Eastern European markets, Czech Republic, Hungary, Poland and Slovakia finding unidirectional causality from the exchange rates to the stock prices for the first three countries. Chkili Walid (2012) analyzed the dynamic relationship between foreign exchange rate changes and stock returns for eight emerging markets (Hong Kong, Singapore, Malaysia, South Korea, Taiwan, Argentina, Brazil and Mexico) from January 1995 to March 2009. The results indicate a significant impact of stock prices returns to foreign exchange rates returns but a less consistent influence of foreign exchange market on stock market. Instead, it was found a bidirectional volatility spillover between the two markets. Olugbenga (2012) found a significant influence of foreign exchange rates on the Nigerian stock market. The paper concluded that volatility of foreign exchange market could be used as a predictor for the stock market.
Several papers approached the impact of the turbulences on the linkages between financial markets. Fang and Miller (2002) analyzed the effects of the substantial depreciation of the Korean national currency on the capital market during the 1997 Asian financial crisis. They found that national currency depreciation negatively affected the stock market returns while the depreciation volatility positively affected these returns and raised the stock market return volatility. Choi et al. (2009) found that in New Zealand the volatility spillover between stock markets and foreign exchange markets passed, during the crisis, from a bidirectional form to a unidirectional relation from stock prices to foreign exchange rates. Parsva and Hooi (2011) studied the relation between stock markets and foreign exchange markets for six Middle Eastern countries (Egypt, Iran, Jordan, Kuwait, Oman, and Saudi Arabia) from January 2004 to September 2010. For a pre-crisis period they identified bidirectional causalities for Egypt, Iran, and Oman, a unidirectional causality from foreign exchange rates to stock prices for Kuwait and no relation for Jordan and Saudi Arabia. For the crisis period their results indicated a strengthening of the interactions reflected in the presence of bidirectional causalities for all the countries excepting Iran. Yoon and Kang (2012) examined the price returns and volatility linkages between the foreign exchange and stock markets in Korea from January 1990 to December 2009. They found a strong causality from stock prices returns to foreign exchange rates returns. Their results suggest also that the Asian currency crisis from 1997 stimulated a bidirectional volatility spillover between the two markets.
Data and Methodology
In our investigation we employ daily closing values of BET, provided by BSE, and of the nominal exchange rates of euro against the Romanian national currency, provided by NBR. For both of the two variables the impact of the global crisis was substantial (Figure 1 and Figure 2 ).
We express the change in the exchange rates and the index returns in logarithmic forms:
where P i,t and P i,t-1 are the closing values of index BET or of the exchange rates on the days t and t-1, respectively. We analyze the stationarity of the two variables returns by the Augmented Dickey -Fuller (ADF) unit root tests (Dickey and Fuller, 1979) . Based on the graphical representations of the returns time series we decide to use intercept terms in the ADF regressions for both exchange rates and the index returns (Figure 3 ). The numbers of lags are chosen by Akaike (1973) Information Criteria.
We employ ARMA (p, q) models on the returns of two variables using a Box-Jenkins methodology to determine the values of p and q. For the residuals of these regressions we employ Ljung-Box test Q and the Engle (1982) Lagrange Multiplier (LM) test for ARCH effects to investigate the presence of the autocorrelation and the heteroscedasticity.
The impact of the exchange rates on BET return and volatility are to be captured by the two equations of a GARCH model: the conditional mean equation and the conditional variance equation.
The conditional mean equation of the returns has the form: 
Empirical Results
The results of ADF tests, presented in the Table 2 , suggested the stationarity of returns for all four sub-samples. The Table 3 reports the results of Ljung-Box Q and ARCH LM tests which suggest, for all four sub-samples, the presence of autocorrelation and the heteroscedasticity of the residuals of ARMA regressions.
For the four sub-samples we used GARCH (1, 1) models. Their results are presented in the Table 4 . For the first sub-sample we find no significant coefficient of retNEER for the conditional mean equation or for the conditional variance equation. On the second and fourth sub-sample the results indicate a significant negative coefficient of retNEER for the conditional mean equation but no significance of retNEER coefficient on the conditional variance equation. For the third sub-sample we find a significant negative coefficient of retNEER for the conditional mean equation and a significant positive coefficient of retNEER for the conditional variance equation. For all sub-samples the ARCH LM tests performed on the GARCH models residuals revealed no ARCH remaining effects.
Conclusions and implications
In this paper we investigated the influence of the foreign exchange rates on the BSE stock prices. The GARCH models for the four sub-samples suggest significant changes on that relation. Between 2000 and 2006 we found no evidence of a significant impact of foreign exchange rates on the stock prices. In this period of time the presence of the foreign capitals on BSE did not play a determinant role for the stock prices evolution.
From Romania's adhesion to European Union, in January 2007, until the announcement of Lehman Brothers bankruptcy, on September 15, 2008, BSE experienced a volatile stage, generated mainly by massive inflows of the foreign capitals and by the first symptoms of the crisis on international financial markets. In these circumstances, the Romanian stock returns became sensitive to the foreign exchange rates. The negative coefficient associated to the changes in exchange rates on the conditional mean equation indicate that, as in Dornbusch and Fisher (1980) model, a depreciation of the Romanian national currency caused the increase of stock prices.
After September 15, 2008 and until February 2010 the foreign exchange rates affected not only stock returns but also their volatility. In this period of time there were strong perceptions, stimulated by the public authorities' statements, that BSE decline was caused exclusively by the contagion from the international financial markets. In this context, the Romanian capital market sensitivity to the foreign exchange rates intensified.
Since the end of February 2010 the symptoms of the Romanian national economy vulnerability to the global crisis became obvious. Such symptoms modified the perceptions about Romanian financial markets and receded the influence of the foreign exchange market on BSE volatility. However, the impact of foreign exchange rates on stock prices returns remained significant.
The investigation of the foreign exchange rates influence on the BSE stock prices could be thoroughgoing by employing the variants of GARCH models that allow taking into consideration the asymmetrical effects of foreign exchange rates variation. It could be also extended to the future stages of the global crisis. 116.995 (0.0001***) Notes: p-values are within brackets ***, **, *; mean significant at 0.01, 0.05, and 0.1 levels, respectively. 
